In order to evaluate allelopathic characteristics of leaf Chenopodium album extractions on germination and seedling growth of sorghum cultivars an experiment was carried out. A factorial experiment conducted based on completely randomized design with three replications under greenhouse conditions in Mianeh Azad University during 2009 season. Leaf extractions of 0, 25, 50, 75 and 100% of Chenopodium album and five sorghum cultivars of Khaleseh, Galboos, Yengabad, Kimia and Spidfid arranged as different levels of first and second factors, respectively. Results showed that interactions of leaf extractions and sorghum cultivars were significance difference for traits of germination percentage, plumule and radicle lengths and fresh weights of them. With increasing leaf extractions reduced seed germination (44%) and the most germination percentage (100%) obtained at 0% extraction. The lowest seed germination (26%) was observed at Yingabad cultivar in 100% leaf extraction. This cultivar at 0% extraction had the highest plumule (227mm) and radicle (350mm) lengths. In contrast, the lowest lengths of plumule (86mm) and radicle (88mm) were allocated for Kimia cultivar at 100% leaf extraction. Within cultivars Khaleseh was tolerant for allelopathic characteristics of leaf Chenopodium album extraction at seedling growth stage; therefore it can be cultivated under these conditions.
Introduction
The grain sorghum after wheat, maize, rice and barley has the fifth cereal in the world. About 90% areas have been planted with grain sorghum cultivars. Growing plants in different agro-ecosystems were affected by restrictive conditions such as pests, diseases, weeds and unfavorable factors (FAO, 2006; Gul et al., 2005) . Although only one percentage of cultivated areas form weed, but may cause severe damage (Singh et al., 2006) . Researchers showed that 25% to 90% yield can be reduced at non weed control (Mirshekari, 2003) . More than 110 weed species have been resistance to identified herbicides or groups of herbicides (Chu et al., 1978) . Allelopathic compounds are released by series of processes such as leaching from parts of plant, radicle discharge, evaporation, microbial activity, decomposition of plant residues in the soil. Leaves and its debris, radicles, pollen, flowers, skin, stems, seeds and fruits have allelopathic properties after decomposing (Mc-Collum, 2002) . Chenopodium album is a problematic weeds in the world which causing serious damage in crops. This plant is highly resistant to drought stress due to absorb moisture from depths of soil and competes strongly with other crops. Also, it has herbicides tolerance and genetic fitness due to produce more seeds (Zeinali et al., 2003) . Trials on Chenopodium album have proven that it has alkaloids, aldehyd, flavonoids, apokartonoyd, gezylozyd and saponins (Rezaei et al., 2008) . These compounds with impressing important processes of plant and consequently reduce yield potential (Nahar et al., 2005) . Chenopodium album extraction had non-effects alone on seed germination but it reduced plumule and radicle dry weights (Alam et al., 2002) . Anaya et al., (1987) reported that Chenopodium album has been inhibitory effects on radicle growth of maize and bean. Szarnyas, (2000) observed that ethanol extraction of Chenopodium album decreased seed germination of corn and sugar beet, 60% and 53%, respectively. Chenopodium album and Amaranthus retroflexus extractions and its dried residues prevented corn radicle elongation. Reduction grain yield of soybean by these plants were 14% to 19% Alam et al., 2002) . The objective of this experiment was to evaluate the allelopathic effects of leaf Chenopodium album extractions on germination and seedling related traits of five sorghum cultivars under greenhouse conditions. Identifying tolerant cultivar(s) in order to cultivate at this conditions and reducing of environmental pollution by non-application herbicides.
Materials and Methods Experimental location
A greenhouse experiment was done in Mianeh Azad University at East Azerbaijan province of Iran (47º latitude, 37º longitude and 1100m altitude) during 2009 year. Allelopathic characteristics leaf Chenopodium album extractions evaluated on germination percentage and seedling related traits of sorghum cultivars.
Experimental design
A factorial experiment was carried out based on completely randomized design with three replications. 0, 25, 50, 75 and 100% leaf Chenopodium album extractions and Khaleseh, Galboos, Yengabad, Kimia and Spidfid sorghum cultivars were arranged as different levels of first and second factors, respectively.
Leaf extraction
Leaves of Chenopodium album was collected at flowering stage and dried at 72°C for 72h in oven and milled. For preparing leaf extraction 10g of powder is mixed with 100ml of distilled water and shaked for 24h to providing uniform extraction. Then it centrifuged at 6000rpm for 30min at 10°C. Supernatant extraction as 100% concentration was obtained. Other extractions were prepared by adding distilled water.
Greenhouse conditions
Greenhouse which used for planting had 19 to 25°C, relative humidity 50 to 70% and 11 and 13h light and dark period. Before planting of five sorghum cultivars in pots with 15 diameters, soil were disinfected in autoclave at 120°C for 15min. After sowing pots were irrigated with different 5ml concentrations of extraction every three days. After eight weeks, radicle and plumule lengths and fresh weights of them were determined.
Data were analyzed with using of SPSS soft-ware. Means compared by Duncan's multiple range test at P≤0.05 probability level.
Results and Discussion
The seed germination percentage, radicle and plumule lengths and fresh weights of them were significantly affected by extraction, sorghum cultivars and its interactions (P≤0.01).
Germination percentage
The most seed germination percentage (100%) was obtained from 0% leaf extraction and it decreased in more concentrations (Table 1) . Galboos and Spidfid with 66% and 26% germination percentage at 100% leaf extraction had the highest and lowest values, respectively. Researchers also reported that leaves of Chenopodium album were the most important and stable source of allelopathic characteristics (Mc Collum, 2002) . Different leaf Cyperus rotundus extractions reduced significantly wheat germination (Alam and Azami, 1990) .
Plumule and radical lengths
Yingabad cultivar had the most plumule (227mm) and radicle (350mm) lengths at 0% leaf extraction and these decreased in all cultivars at more leaf extractions. Higher leaf extractions had less impact on plumule and radicle lengths of Khaleseh cultivar. However it had the most plumule (88.3mm) and radicle (92.5mm) lengths at 100% leaf extraction. In wheat leaf Chenopodium album extraction hadn't effect on seed germination but decreased radicle length and plumule dry weight (Alam et al., 2002) .
Plumule and radical weights
The most plumule (0.337mg) and radicle (0.644mg) weights were observed at 0% leaf extraction in Yingabad cultivar. With increasing leaf extractions amounts of these traits were decreased. Similar plumule and radical lengths, Khaleseh cultivar had less impact on plumule and radicle weights at high leaf extractions. This cultivar had the most plumule (0.090mg) and radicle (0.188mg) weights at 100% leaf extraction. Tagvaei and Chaiche (2002) reported that leaf Chenopodium album extraction reduced seed germination percentage, plumule length and radicle dry weight of wheat.
Conclusion
Regardless of cultivar, with increasing leaf Chenopodium album extraction to 100%, germination percentage, radicle and plumule lengths reduced 53% and 68%, respectively. Among sorghum cultivars, Galboos and spidfid had the most tolerant cultivar to allelopathic characteristics leaf of Chenopodium album in germination stage. While at the seedling stage Khaleseh was tolerant in more concentrations.
